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(54) A method of detecting the 
state of focus of an optical sys- 
tem 

(57) Focus detection is peformed in 
two stages: (a) by a widely spaced 
group of photosensitive elennents 
20; (b) by a second closely spaced 
group of elements 21 . Switcher 22 
firstly selects group 20 and the 
illuminance signal providing con- 
trast information therefrom is fed 
via A/D converter 23 to arithmetic 
circuit 24 where a summation cal- 
culation is carried out to determine 
the coarse focus condition. Next, 
switcher selects the signal from 
group 21 which, after computation 
in circuit 24 provides a sharply 
varying detection signal in the re- 
gion of focus which is used as a 
fine measurement. Other signal 
processing arrangements are given, 
e.g., using a microcomputer. Vari- 



ous patterns of photosensitive ele- 
mens are disclosed. 



^ St Group Switcher 
of Photo -sens/ five , 
Eleirtent i .' 



2/ 



^/?(f Group 
of Photo -sensitive 
Element 



Arithmetic 
^ ^ Circuit 
22 23 / 24 



Converter 



BNSOOCIO: <GB 20a3692A_L> 



2303392 

FIG.I 

Optical Photo-sensitive Local II luminance 



System Elements 



Operator 




I 



Picture-element \ Accumulator 
Distributer 3 



FIG.2A 



X, X2 





















































































































































\ 










































\ 


























































* 






































9 



^n-l Xn Xn-H x/^ 

FIG^2B 



Xn+I / 



Xn-2 



Xn-I y 



-4- 



Xn 



'Xnf2 



n-2 n-i n nti nfz 



n 



2/5 




2003392 


FIG^3 


A 

— 


I 

1 

\ ^ 

io\ If 



Position of Optical System 



FIG, 4 



AAA 

A AooA 
o o o o 
o o o o" 

A Ao oA 
AAA 



20 

A 
A 



2003S32 



nG.5 



1st Group 
of Photosensitive 
Element i _ 

' ^ 20 



Switcher 



Arithmetic 
Circuits ^ ^ 
l—^ 24 




2/td Group 
of Photo-sensitive 
Element 



FIG.6 



tsf 

Element 



Microcomputer 

J- 




2 ad Group 
Photo -sensitive 
Element 



Buffer (c) 
A/D Memory 
2„j Converter 

Multiplexer 



2003S92 

4/5 



34512 

24 AUG 



FIG.7A 

A A 



A 



A 



O O A 
O O 




FIG.7B 

A A oAooAooAo AAA 



nG.rc 



20. 



A A A A A A 
o o 0,0 00000 

21 



A A 



2003592 

5/5 

FIG.7D 



A. 



20 



A 

o ^2L 

A AooAooA 
o 
o 
A 



A 



A 



20 



FIG. 

A 



21 



A o A 
< o 
o oAo o 
o ^ 
A o A 



FIG.. 



21 



A 



A^ 

A 

o A A 
o. o 
Ao ^ 



GB2 003 692A 



SPECIFICATION 

A method for detecting a focalization or in- 
focussed-conditi n of an optical system 
5 70 
The invention relates to a method for detect- 
ing a focalization or an in-focussed-condition 
of an optical system such as a camera lens. 
There have been proposed various methods 
1 0 for detecting the in-focussed-condition of the 75 
camera lens by detecting a variation in con- 
trast of an image formed by the lens or a 
variation in concentration or density of the 
image. In one known method a number of 
15 photo-sensitive elements are arranged in a 80 
plane on which the image is formed or a 
plane which lies at a position optically equiva- 
lent thereto and a proper arithmetic operation 
or calculation is performed on an illuminance 
20 information derived from the elements to pro- 85 
vide an information representing a degree of 
defocusstng. In this known method there is a 
problem how to determine the in-focussed- 
condition or focalization with what illuminance 
25 information. 90 
An example of the calculation for use in 
such a focalization detecting method will be 
explained with reference to Figs. 1 and 2. It 
should be noted that the present invention is 
30 not restricted to such a calculation only. In 95 
Fig. 1 a reference numeral 1 denotes an 
optical system such as a lens system of a 
camera, which forms an image of an object to 
be photographed on a plane on which a 
35 plurality of photo-sensitive elements 2 and 3 100 
such as photo-diode array are arranged. Each 
photo-sensitive element produces an illumi- 
nance signal representing an amount of illumi- 
nance at respective picture element in said 
40 image. The picture-element illuminance sig- 105 
nals thus obtained are successively supplied 
to a picture-element distributing section 3 
wherein a shift resister supplies in parallel 
successive sets of illuminance signals of adja- 
45 cent m picture elements to a local illuminance 110 
arithmetic section 4. The arithmetic section 4 
calculates a variation of illuminance of the 
image, i.e. the smoothness of contrast in 
relation to each group of adjacent m picture 
50 elements. The calculated results are accumu- 115 
lated in an accumulator 5. Then the optical 
system 1 is driven by a suitable means such 
as a servo motor in response to the accumu- 
lated value in such a manner that this value 
55 becomes maximum. 120 
Now processes for the illuminance signals 
in the local arithmetic section 4 and the 
accumulator 5 will be explained. It is assumed 
as shown in Fig. 2A that there are arranged N 
60 photo-sensitive eiem nts which produce the 125 
illuminance signals x,, Xj, . . .x„^,, x„, x„^i, 
. . .Xn, respectively. In this example three Illu- 
minance signals x^^,, x„ and x„+, (n = 1 , ... 
N — 1) derived from three adjacent picture 
65 elements are used to calculate an absolute 1 30 



value X„ of difference of second order with 
respect to the n-th picture element in accor- 
dance with the following equation; 

X„ = |x„.,-2x„ + x,,,| (1) 

In the similar manner the values for succes- 
sive groups of three adjacent picture elements 
are calculated. Then the calculated values are 
accumulated in the accumulator 5 to obtain a 
sum Y which may be expressed as follows; 



Y = 2X„ 



(2) 



The difference of second order calculated in 
accordance with the equation (1) may be 
considered to represent the smoothness of 
variation of the illuminance with respect to a 
position on the image plane and thus this 
signal Y may be called as a focussing signal. 

Fig. 2B is a graph in which an abscissa 
denotes the number n and an ordinate the 
magnitude of the illumlnace signal x. When 
three illuminance signals x„_,, x„ and x„+i are 
aligned on a straight line, the value X„ is zero. 
This represents that the variation of the illumi- 
nance with respect to the position is small and 
thus the optical system is in a defocussed 
condition. While the value of X^ increases as 
the illuminance x„ deviates from a straight line 
connecting the two illuminances x„„^ and 
Xn+ 1- This means that when the sum Y 
defined by the equation (2) Is large, the 
variation of Illuminance In relation to position 
is less smooth. Therefore if the optical system 
1 is driven in such a manner that the Y 
reaches its maximum value, then the optical 
system will be preferably focussed. 

In the above mentioned method there is a 
problem how to arrange the photo-sensitive 
elements. In order to attain an accurate detec- 
tion of the in-focussed-condition while the 
optical system situates near the just focussed 
position, it is naturally required that the 
photo-sensitive elements should be arrnaged 
so finely as close to the resolving power of the 
optical system. However, such a finely ar- 
ranged set of photo-sensitive elements does 
not provide a sufficient defocussing informa- 
tion because a point spread function is rapidly 
spread as the optical system is out of focus. 
Namely, the variation of the value Y due to 
the adjustment of the optical system becomes 
small. This situation is shown in Fig. 3. 

Fig. 3 is a graph illustrating generally a 
relation between the shift or position of an 
optical system (on the abscissa) and the fo- 
cussing signal, for example said Y (on the 
ordinate). A curve A shows a case where the 
photo-sensitive elements are finely arranged, 
i.e., a case where the picture are finely di- 
vided into a large number of picture elements, 
while a curve B shows a case where the 
photo-sensitive elements are roughly ar- 
ranged. The former case where the photo- 
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s nsitiv el m nts ar finely arranged is suit- 
abl for fine focussing sine the valu of Y 
drastically changes near the just focussed po- 
sition 1 0, while it is not suitable for rough 
5 focussing from a far defocussed position 1 1 
since the variation of the value Y is negligibly 
small. The latter case where the photo-sensi- 
tive elements are roughly arranged is not 
suitable for fine focussing since the value Y 

1 0 varies little near the just focussed position 1 0, 
while It is suitable for rough focussing from 
said position 1 1 since the value Y varies there 
comparatively shaply. The rough and fine ar- 
rangement of photo-sensitive arrangement 

1 5 have both merits and demerits as described 
above. It should be noted that in the known 
methods either one of them or a compromised 
arrangement of the photo-sensitive elements 
has been adopted and thus it is impossible to 

20 obtain an accurate information about the fo- 
calization over a wide range of the position of 
the optical system. 

The present invention has for its object to 
provide an improved focalization detecting 

25 method which provides an accurate informa- 
tion for representing a defocussing and/or 
focussing condition of an optical system both 
at a far defocussed position and near an in- 
focussed-position. 

30 According to the invention a method for 
detecting a focalization of an optical system 
by processing illuminance signals derived 
from a plurality of photo-sensitive elements 
arranged in an image plane of the optical 

35 system comprises 

a step for detecting a coarse focussing 
information by treating the illuminance signals 
supplied from a first group of the photo- 
sensitive elements which are arranged in a 

40 widely spaced manner; and 

a step for detecting a fine focussing infor- 
mation by treating the illuminance signals 
suplied from a second group of the photo- 
sensitive elements which are arranged in a 

45 closely spaced manner. 

The invention will now be described in 
greater detail with reference to the accompa- 
mying drawings, wherein: 

Figure 1 is a block diagram showing an 

50 apparatus for detecting a focalization of an 
optical system; 

Figure 2A is a schematic view illustrating an 
arrangement of a number of photo-sensitive 
elements in an image plane; 

55 Figure 2B is a graph showing a variation in 
contrast of the image; 

Figure 3 is a graph representing variations 
of focussing signals with respect to a position 
of an optical system; 

60 Figure 4 is a schematic view depicting an 
embodiment of an arrangement of photo-sen- 
sitive elements according to the invention; 

Figures 5 and 6 are diagrams illustrating 
two embodiments of a focalization detecting 

65 apparatus for carying out the method accord- 



ing to the invention; and 

Figures 7A to 7F are schematic views show- 
ing several embodiments of the arrangements 
of the photo-sensitive elements according to 

70 the invention. 

Fig. 4 is a schematic view showing an 
embodiment of arrangement of photo-sensi- 
tive elements for use in the focalization detec- 
ing method according to the invention. In this 
75 embodiment there are provided two groups of 
photo-sensitive element arrays, a first group 
20 comprising 16 photo-sensitive elements 
arranged in a widely spread manner as a 
lattice and a second group 21 including 16 
80 photo-sensitive elements arranged in a closely 
spaced manner also as a lattice in a space 
surrounded by innermost elements of the first 
group. In Fig. 4 the elements belonging to the 
first group 20 are symbolized by a triangular 
85 mark and those belonging to the second 
group 21 by a circular mark. It should be 
noted that the shapes of the marks do not 
represent a shape of an incidence surface of 
the elements. As can be seen from Fig. 4 the 
90 innermost four elements of the first group 20 
operate as elements of the second group 21 . 
In other words these four elements are com- 
mon to both the first and second groups. 
Fig. 5 is a block diagram illustrating an 
95 embodiment of the focalization detecting ap- 
paratus for realizing the method of the inven- 
tion. The photo-electrically converted signals 
produced by the two groups of photo-sensitive 
elements are supplied to a switcher 22. At 

100 first the switcher is acturated in a first position 
wherein the illuminance signals from the 
roughly arranged photo-sensitive elements of 
the first group 20 are supplied to an arithme- 
tic unit 24 via an analog-to-digital converter 

105 23. The arithmetic unit comprises the picture- 
element distributing section 3, the local illumi- 
nation arithmetic section 4 and the accumula- 
tor 5 shown in Fig. 1 and calculates a coarse 
focussing signal Y representing the degree of 

110 defocussing in accordance with the equation 
(1). Then the lens system is driven in re- 
sponse to this coarse focussing signal Y in 
such a manner that the signal Y increases 
toward its maximum value. As described 

115 above the slope of this coarse focussing signal 
Y obtained from the first group 20 is compar- 
atively steep, so that the lens system can be 
positively driven into a proximity of the in- 
focussed-position even if a starting position of 

1 20 the lens system is far from the in-focussed- 
position. 

Then the switcher 22 is changed into a 
second position in which the illuminance sig- 
nals derived from the photo-sensitive elements 

125 of the second group 21 are supplied to the 
arithmetic unit 24 through the analog-to-digi- 
tal converter 23 to produce a fine focussing 
signal Y also in accordance with the equation 
(1). Since the lens system has already roughly 

1 30 focussed during the above mentioned focuss- 
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ing control with the aid of the coarse focuss* 
ing signal, it is possible to bring precisely the 
lens system into the in-focussed-position with 
the aid of the fine focussing signal. In this 
5 manner according to the invention an effective 70 
and precise focussing operation can be 
achieved even if the lens system situates 
initiaily at any defocussed position. 

Fig. 6 is a block diagram showing another 

10 embodiment of the focalization detecting ap- 75 
. paratus for carrying out the method according 
to the invention. The output illuminance sig- 
nals from the first and second groups 20 and 
21 of photo-sensitive elements are supplied in 

15 parallel to inputs of first and second analog 80 
multtpiexers 30 and 31, respectively. The 
number of the inputs of each analog multi- 
plexer is at least same as that of the elements 
of each group. 

20 There is provided a control device 32 such 85 
as a microcomputer for controlling the opera- 
tion of the multiplexers 30 and 31 . At first 
the control device 32 provides a coarse detec- 
tion order signal (a) to the first multiplexer 30. 

25 Then the multiplexer supplies in parallel the 90 
output illummance signals from the first 
photo-sensitive element group 20 to an an- 
alog-to-digital converter 33 which has the 
same number of parallel inputs as that of the 

30 photo-sensitive elements of the first group 20. 95 
At the same time the control device 32 pro- 
vides a conversion order signal (b) to the A-D 
converter 33 which converts the analog sig- 
nals into digital signals. Further the control 

35 device 32 supplies an address signal (c) to the 1 00 
converter 33 and a buffer memory 34 to store 
the digital signal derived from the photo- 
sensitive element corresponding to the rele- 
vant address in a corresponding address posi- 

40 tion of the memory 34. This storing operation 1 05 
is effected in succession for the digital signals 
from the photo-sensitive elements by chang- 
ing successively the address signal (c) so as to 
store the digital signals representing the illu- 

45 minance information of the photo-sensitive 110 
elements of the first group 20 in the buffer 
memory 34. 

Then the microcomputer 32 produces a 
read-out signal (d) for reading out the digital 
- 50 signals for calculating a coarse focussing sig- 115 
nal Y in accordance with a given contrast 
evaluation function such as the above men- 
tioned equation (2), i.e. 

55 Y = 2|x_, -2x, + x„,,|. 120 

n 

The coarse focussing signal Y represents the 
defocussed-condition of the optical system. It 
is possible to derive from the signal Y an 

60 indication signal to indicate visiafly or acousti- 125 
cally the defocussed- or in-focussed-condition. 
In this case a user can adjust the optical 
system in response to the indication thus 
formed. Alternatively the coarse focussing sig- 

65 nal may be used to produce a signal lor 1 30 
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driving the optical system to adjust coarsely 
the system near the in-focussed-position. 

Next the microcomputer 34 releases the 
coarse. detection order signal (a) to render the 
first multiplexer 30 inoperative and supplies a 
fine detection order signal (f) to the second 
multiplexer 31. Then the fine focalizaiion de- 
tecting operation is carried out in the manner 
similar to that of the coarse focaiization de- 
tecting operation to produce a fine focussing 
signal Y on the basis of the contrast evalua- 
tion function with respect to the iWuminar^ce 
signals supplied from the photo-sensitive ele- 
ments of the second group 21 . By means of 
the fine focussing signal thus obtained it is 
possible to adjust precisely the optical system 
at the just in-focussed-position or to indicate 
accurately the in-focussed-condition. 

The present invention should not be limited 
to the embodiments explained above, but 
many modifications and variations can be con- 
ceived within the scope of the invention. For 
example, many other synthesizing methods or 
arithmetic calculations for deriving the focuss- 
ing signal Y may be utilized. Although in the 
above embodiment the focussing signal Y is 
obtained on the basis of the difference of 
second order of iliumtnance signals from adja- 
cent three picture elements, the signal Y may 
be derived by calculating a difference of the 
third order of the illuminance signals. In the 
above mentioned embodiment there are actu- 
ally provided the two groups of photo-sensi- 
tive elements, but use may be made of an 
arrangement in which a number of photo- 
sensitive elements are arranged equidistantly 
relative to each other and given elements for 
cffectng the coarse and fine focussing detec- 
tions may be selected. Although in the above 
embodiment the photo-sensitive elements are 
arranged in a lattice, other various arrange- 
ments may be conceived. 

Figs. 7A to 7F are schematic diagrams for 
showing several embodiments of the arrange- 
ments of the photo-sensitive elements. In an 
embodiment of Fig. 7A widely spaced photo- 
sensitive elements of the first group 20 and 
closely spaced photo-sensitive elements of the 
second group 21 are arranged concentrically. 
This concentrical arrangement permits an om- 
nidirectional investigation of illuminance distri- 
bution, while the lattice arrangement allows 
only an orthogonal investigation. 

Fig. 7B shows another embodiment in 
which the photo-sensitive elements of the first 
and second groups 20 and 21 are arranged in 
line. In this arrangement three elements are 
commonly used for the first and second 
groups. 

Fig. 7C is an alternative embodiment of that 
shown in Fig. 7B in which no photo-sensitive 
clement is commonly used for the first and 
second groups 20 and 21 . 

In embodiments shown in Figs. 7D and 7E 
the photo-sensitive elements of each of the 
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first and second groups 20 and 21 are ar- 
ranged in a cross-shaped manner. In Fig. 7E 
the direction of the cross of the first group 20 
is inclined by an angle of 45 degrees relative 

5 to the second group 21 . 70 
Fig. 7F illustrates still another embodiment 
wherein the photo-sensitive elements of the 
first and second groups 20 and 21 are ar- 
ranged on a spiral at different pitches. 

1 0 The embodiments of Figs. 7B and 7C have 75 
an advantage that a longer base length can be 
achieved and the embodiments illustrated in 
Figs. 7A and 7F have a higher directional 
sensitivity, 

1 5 According to the invention the number of 80 
the groups of the photo-sensitive elements 
should not be limited to two, but three or 
more groups may be used. For example in the 
embodiment shown in Fig. 7A a third photo- 

20 sensitive element group may be provided 85 
within a circular space surrounded by the 
elements of the second group 21 . 

Further in the embodiment shown in Fig. 6 
the buffer memory 34 may be dispensed 

25 with, provided that the output signals from 90 
the A-D converter 33 do not change until a 
next conversion order signal is supplied from 
the microcomputer 32. The reading out of the 
digital illuminance signals may be effected in 

30 an arbiterary order instead of a regular order. 95 
In the above embodiments the numbers of 
the photo-sensitive elements of the first and 
second groups are made equal to each other, 
but these numbers may be different from each 

35 other. Moreover the photo-sensitive elements 100 
may be consitituted by a self-scanning type 
solid state device such as CCD. 

In the above embodiments the contrast 
evaluation function for deriving the coarse 

40 focussing signal is made identical with that for 105 
deriving the fine focussing signal, but these 
contrast evaluation functions may be different 
from each other. 

45 CLAIMS 110 

1 . A method for detecting a focalization or 
in-focussed-condition of an optical system by 
processing illuminance signals derived from a 
plurality of photo-sensitive elements arranged 

50 in a plane on which an image of an object is 115 
formed by the optical system comprising 
a step for detecting a coarse focussing 
information by treating the illuminance signals 
supplied from a first group of the photo- 

55 sensitive elements which are arranged in a 120 
widely spaced manner; and 

a step for detecting a fine focussing infor- 
mation by treating the illuminance signals 
supplied from a second group of the photo- 

60 sensitive elements which are arranged in a 125 
closely spaced manner, 

2. A method according to claim 1 , where- 
in the photo-sensitive elements of the second 
group are arranged In a space surrounded by 

65 the photo-sensitive elements of the first 1 30 



group. 

3. A method according to claim 2. where- 
in the photo-sensitive elements of the first 
group are arranged as a lattice and the photo- 
sensitive elements of the second group are 
arranged as a lattice in a space surrounded by 
the innermost elements of the first group. 

4. A method according to claim 2, where- 
in the photo-sensitive elements of the first 
group are arranged along a first circle and the 
photo-sensitive elements of the second group 
are arranged along concentric second circle 
having a diameter smaller than that of the first 
circle. 

5. A method according to claim 2, where- 
in the photo-sensitive elements of the first and 
second groups are arranged in line, 

6. A method according to claim 2, where- 
in the photo-sensitive elements of the first and 
second groups are arranged in a cross-shaped 
manner. 

7. A method according to claim 6, where- 
in directions of the cross-shaped arrangements 
of the first and second groups are made 
different from each other. 

8. A method according to claim 2, where- 
in the photo-sensitive elements of the first and 
second groups are arranged along a spiral. 

9. A method according to any one of the 
claims 2 to 8, wherein at least one photo- 
sensitive element is commonly used for the 
first and second groups. 

10. A method according to claim 1, 
wherein all of the photo-sensitive elements are 
arranged substantially equidistantly and the 
first and second groups are composed by 
selecting given elements distributed widely 
and closely, respectively. 

11. A method according to claim 1 , 
wherein the number of photo-sensitive ele- 
ments of the first group is made equal to that 
of the second group. 

1 2. A method according to claim 1 , 
wherein the number of the photo-sensitive 
elements of the first group is made different 
from that of the second group. 

13. A method according to claim 1, the 
illuminance signals from the photo-sensitive 
elements of the first group are supplied 
through a switcher and an analog-to-digital 
converter to an arithmetic calculation device 
to form a coarse focussing signal in accor- 
dance with a contrast evaluation function and 
then the illuminance signals from the photo- 
sensitive elements of the second group are 
supplied through the switcher and the analog- 
to-digital converter to the arithmetic calcula- 
tion device to derive a fine focussing signal in 
accordance with a contrast evaluation func- 
tion. 

14. A method according to claim 1, 
wherein the contrast evaluation function for 
deriving the coarse focussing signal is made 
identical with that for deriving the fine focuss- 
ing signal. 
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15. A method according to claim 14, 
wherein said contrast evaluation function is 
given by 

5 Y = 2|x„., - 2x„ + x„ + ,|, 

n 

wherein x„.,, x„ and x„^., represent illumi 
nance signals produced by three adjacent 
* photo-sensitive elements. 

10 16. A method according to claim 1, 
wherein the illuminance signals derived from 
the photo-sensitive elements of the first and 
second groups are supplied to first and sec- 
ond analog multiplexers, respectively which 

1 5 are controlled by coarse and fine detection 
order signals supplied from a control device, 
upon receiving the coarse detection order sig- 
nal the first multiplexer supplies the illumi- 
nance signals from the photo-sensitive ele- 

20 ments of the first group to an analog-to-digital 
converter which is also controlled by the con- 
trol device to produce digital illuminance sig- 
nals which are further supplied to the control 
device, the control device derives the coarse 

25 focussing signal in accordance with a given 
contrast evaluation function, and upon receiv- 
ing the fine detection order signal the second 
multiplexer supplies the illuminance signals 
from the photo-sensitive elements of the sec- 

30 ond group to the control device through the 
analog-to-digital converter, the control device 
calculates the fine focussing signal from the 
digital illuminance signals in accordance with 
a given contrast evaluation function. 

35 17. A method according to claim 16, 
wherein the digital illuminance signals from 
the analog-to-digital converter are supplied to 
a buffer memory which stores the illuminance 
signal from respective element in a corre- 

40 spending address position under the control 
of an address signal supplied from the control 
device. 

18. A method according to claim 16, 
wherein the control device is composed of a 

45 microcomputer. 

19. A method according to claim 16, 
wherein the illuminance signals from the 
photo-sensitive elements are supplied to the 
multiplexers in a serial mode. 

50 20. A method according to claim 16, 
wherein the illuminance signals from the pho- 
tosensitive elements are supplied to the multi- 
plexers in a parallel mode. 

21. A method according to claim 16, 
55 wherein the analog illuminance signals from 

the photo-sensitive elements of either first and 
second groups are supplied to the analog-to- 
digital convener in a serial mode. 

22. A method according to claim 16, 
60 wherein the analog illuminance signals from 

the photo-sensitive elements of either firs! and 
second groups are supplied to the analog-to- 
digital converter in a parallel mode. 

23. A method according to claim 16, 
65 wherein the contrast evaluation function for 



deriving the coarse focussing signal is made 
identical with that for deriving the fine focuss- 
ing signal. 

24. A method according to claim 23, 
70 wherein the contrast evaluation function is 

given by 

Y-2|x„„,-2x„-Hx„^t|, 

n 

75 wherein x„„,, x„ and x^^., are the digital 
illuminance values of three adjacent photo- 
sensitive elements, 

25. A method for detecting a focalization 
or in-focussed-condition of an optical system 

80 substantially as hereinbefore described with 
reference to any one of Figs. 4 to 7 F of the 
accompanying drawings. 
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